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Hydrologic Analysis 

The rainfall runoff response of the Site under existing and proposed conditions was evaluated for storm events with 

recurrence intervals of 2-, 10-, 25-, and 100-years. Runoff coefficients for the pre- and post-development conditions, 

were determined using NRCS Technical Release 55 (TR-55) methodology as provided in HydroCAD. The HydroCAD 

model is based on NRCS Technical Release 20 (TR-20) Model for Project Formulation Hydrology. Printouts of the 

HydroCAD analyses are attached. Tables 1 and 2 below presents a summary of the existing and proposed conditions 

peak flow rates and runoff volumes. 

Table 1 Peak Discharge Rates (cfs*) 

Design Point 2-year 10-year 25-year 100-year 

Design Point: 1     

Existing 0.06 0.15 0.23 0.33 

Proposed 2.75 4.79 6.30 8.13 

     

Design Point: 2     

Existing 0.23 0.34 0.46 0.63 

Proposed 0.23 0.34 0.45 0.58 

 

Table 2 Stormwater Volume Analysis (cf*) 

Design Point 1-year 

Design Point: 1  

Existing 597 

Proposed 597 

  

Design Point: 2  

Existing 111 

Proposed 111 

 

Stormwater Management Summary 

The stormwater management design includes BMPs for maintaining stormwater runoff rates and volumes and has 

been developed with guidance provided by the DEP and in accordance with the applicable Town and State 

requirements listed in previous sections of the memo. A hydrologic model was developed to evaluate the Site’s 

existing and proposed stormwater runoff response and the results of the analysis indicate that the site has been 



Ref:  15065.00 

January 5, 2021 

Page 3 

 

 
 

 

\\vhb\gbl\proj\Wat-LD\15065.00 Chang Residence\docs\memos\Stormwater\Stormwater memo.docx  
 

designed such that there will be no increase in peak discharge rates or volumes between the pre- and post-

development conditions for the storm events studied.  

 

ATTACHMENTS: 
 

 
Supporting Calculations: 
Stormwater Figure 
Hydrologic Analysis 
Operations & Maintenance Plan 
Water Quality Calculations 
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Area Listing (selected nodes)

Area

(sq-ft)

CN Description

(subcatchment-numbers)

6,750 39 >75% Grass cover, Good, HSG A  (EX-1, EX-3)

5,550 98 Paved parking, HSG A  (EX-1, EX-2, EX-3)

12,300 66 TOTAL AREA
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Summary for Subcatchment EX-1: Front yard & Drive

Runoff = 0.02 cfs @ 12.11 hrs,  Volume= 111 cf,  Depth= 0.36"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-yr Storm Event Rainfall=2.50"

Area (sf) CN Description

1,950 39 >75% Grass cover, Good, HSG A
1,800 98 Paved parking, HSG A

3,750 67 Weighted Average
1,950 52.00% Pervious Area
1,800 48.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment EX-1: Front yard & Drive

Runoff

Hydrograph

Time  (hours)
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0

Type III 24-hr

1-yr Storm Event Rainfall=2.50"

Runoff Area=3,750 sf

Runoff Volume=111 cf

Runoff Depth=0.36"

Tc=5.0 min

CN=67

0.02 cfs
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Summary for Subcatchment EX-2: Roof

Runoff = 0.18 cfs @ 12.07 hrs,  Volume= 596 cf,  Depth= 2.27"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-yr Storm Event Rainfall=2.50"

Area (sf) CN Description

0 39 >75% Grass cover, Good, HSG A
3,150 98 Paved parking, HSG A

3,150 98 Weighted Average
3,150 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment EX-2: Roof

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

1-yr Storm Event Rainfall=2.50"

Runoff Area=3,150 sf

Runoff Volume=596 cf

Runoff Depth=2.27"

Tc=5.0 min

CN=98

0.18 cfs
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Summary for Subcatchment EX-3: Side/Rear Yard Overland

Runoff = 0.00 cfs @ 24.00 hrs,  Volume= 1 cf,  Depth= 0.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  1-yr Storm Event Rainfall=2.50"

Area (sf) CN Description

4,800 39 >75% Grass cover, Good, HSG A
600 98 Paved parking, HSG A

5,400 46 Weighted Average
4,800 88.89% Pervious Area

600 11.11% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment EX-3: Side/Rear Yard Overland

Runoff

Hydrograph

Time  (hours)
3635343332313029282726252423222120191817161514131211109876543210
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Type III 24-hr

1-yr Storm Event Rainfall=2.50"

Runoff Area=5,400 sf

Runoff Volume=1 cf

Runoff Depth=0.00"

Tc=5.0 min

CN=46

0.00 cfs
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Summary for Link DP1: Existing Subdivision

Inflow Area = 3,750 sf, 48.00% Impervious,  Inflow Depth = 0.36"    for  1-yr Storm Event event
Inflow = 0.02 cfs @ 12.11 hrs,  Volume= 111 cf
Primary = 0.02 cfs @ 12.11 hrs,  Volume= 111 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs

Link DP1: Existing Subdivision

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=3,750 sf
0.02 cfs

0.02 cfs
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Summary for Link DP2: Overland

Inflow Area = 8,550 sf, 43.86% Impervious,  Inflow Depth = 0.84"    for  1-yr Storm Event event
Inflow = 0.18 cfs @ 12.07 hrs,  Volume= 597 cf
Primary = 0.18 cfs @ 12.07 hrs,  Volume= 597 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs

Link DP2: Overland

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=8,550 sf
0.18 cfs

0.18 cfs
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Summary for Subcatchment EX-1: Front yard & Drive

Runoff = 0.06 cfs @ 12.09 hrs,  Volume= 215 cf,  Depth= 0.69"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-yr Storm Event Rainfall=3.20"

Area (sf) CN Description

1,950 39 >75% Grass cover, Good, HSG A
1,800 98 Paved parking, HSG A

3,750 67 Weighted Average
1,950 52.00% Pervious Area
1,800 48.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment EX-1: Front yard & Drive

Runoff

Hydrograph

Time  (hours)
3635343332313029282726252423222120191817161514131211109876543210
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Type III 24-hr

2-yr Storm Event Rainfall=3.20"

Runoff Area=3,750 sf

Runoff Volume=215 cf

Runoff Depth=0.69"

Tc=5.0 min

CN=67

0.06 cfs



Type III 24-hr  2-yr Storm Event Rainfall=3.20"15065.00-Model
  Printed  1/4/2021Prepared by VHB

Page 9HydroCAD® 10.00-25  s/n 01038  © 2019 HydroCAD Software Solutions LLC

Summary for Subcatchment EX-2: Roof

Runoff = 0.23 cfs @ 12.07 hrs,  Volume= 779 cf,  Depth= 2.97"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-yr Storm Event Rainfall=3.20"

Area (sf) CN Description

0 39 >75% Grass cover, Good, HSG A
3,150 98 Paved parking, HSG A

3,150 98 Weighted Average
3,150 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment EX-2: Roof

Runoff

Hydrograph

Time  (hours)
3635343332313029282726252423222120191817161514131211109876543210
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Type III 24-hr

2-yr Storm Event Rainfall=3.20"

Runoff Area=3,150 sf

Runoff Volume=779 cf

Runoff Depth=2.97"

Tc=5.0 min

CN=98

0.23 cfs
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Summary for Subcatchment EX-3: Side/Rear Yard Overland

Runoff = 0.00 cfs @ 15.05 hrs,  Volume= 26 cf,  Depth= 0.06"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  2-yr Storm Event Rainfall=3.20"

Area (sf) CN Description

4,800 39 >75% Grass cover, Good, HSG A
600 98 Paved parking, HSG A

5,400 46 Weighted Average
4,800 88.89% Pervious Area

600 11.11% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment EX-3: Side/Rear Yard Overland

Runoff

Hydrograph

Time  (hours)
3635343332313029282726252423222120191817161514131211109876543210
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Type III 24-hr

2-yr Storm Event Rainfall=3.20"

Runoff Area=5,400 sf

Runoff Volume=26 cf

Runoff Depth=0.06"

Tc=5.0 min

CN=46

0.00 cfs
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Summary for Link DP1: Existing Subdivision

Inflow Area = 3,750 sf, 48.00% Impervious,  Inflow Depth = 0.69"    for  2-yr Storm Event event
Inflow = 0.06 cfs @ 12.09 hrs,  Volume= 215 cf
Primary = 0.06 cfs @ 12.09 hrs,  Volume= 215 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs

Link DP1: Existing Subdivision

Inflow
Primary

Hydrograph

Time  (hours)
3635343332313029282726252423222120191817161514131211109876543210
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Inflow Area=3,750 sf
0.06 cfs

0.06 cfs
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Summary for Link DP2: Overland

Inflow Area = 8,550 sf, 43.86% Impervious,  Inflow Depth = 1.13"    for  2-yr Storm Event event
Inflow = 0.23 cfs @ 12.07 hrs,  Volume= 805 cf
Primary = 0.23 cfs @ 12.07 hrs,  Volume= 805 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs

Link DP2: Overland

Inflow
Primary

Hydrograph

Time  (hours)
3635343332313029282726252423222120191817161514131211109876543210
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Inflow Area=8,550 sf
0.23 cfs

0.23 cfs
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Summary for Subcatchment EX-1: Front yard & Drive

Runoff = 0.15 cfs @ 12.08 hrs,  Volume= 478 cf,  Depth= 1.53"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-yr Storm Event Rainfall=4.60"

Area (sf) CN Description

1,950 39 >75% Grass cover, Good, HSG A
1,800 98 Paved parking, HSG A

3,750 67 Weighted Average
1,950 52.00% Pervious Area
1,800 48.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment EX-1: Front yard & Drive

Runoff

Hydrograph

Time  (hours)
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Type III 24-hr

10-yr Storm Event Rainfall=4.60"

Runoff Area=3,750 sf

Runoff Volume=478 cf

Runoff Depth=1.53"

Tc=5.0 min

CN=67

0.15 cfs
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Summary for Subcatchment EX-2: Roof

Runoff = 0.34 cfs @ 12.07 hrs,  Volume= 1,146 cf,  Depth= 4.36"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-yr Storm Event Rainfall=4.60"

Area (sf) CN Description

0 39 >75% Grass cover, Good, HSG A
3,150 98 Paved parking, HSG A

3,150 98 Weighted Average
3,150 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment EX-2: Roof

Runoff

Hydrograph

Time  (hours)
3635343332313029282726252423222120191817161514131211109876543210
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0.36

0.34

0.32

0.3

0.28

0.26

0.24

0.22

0.2

0.18

0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0

Type III 24-hr

10-yr Storm Event Rainfall=4.60"

Runoff Area=3,150 sf

Runoff Volume=1,146 cf

Runoff Depth=4.36"

Tc=5.0 min

CN=98

0.34 cfs
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Summary for Subcatchment EX-3: Side/Rear Yard Overland

Runoff = 0.02 cfs @ 12.31 hrs,  Volume= 163 cf,  Depth= 0.36"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs
Type III 24-hr  10-yr Storm Event Rainfall=4.60"

Area (sf) CN Description

4,800 39 >75% Grass cover, Good, HSG A
600 98 Paved parking, HSG A

5,400 46 Weighted Average
4,800 88.89% Pervious Area

600 11.11% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment EX-3: Side/Rear Yard Overland

Runoff

Hydrograph

Time  (hours)
3635343332313029282726252423222120191817161514131211109876543210
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w
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)

0.021

0.02

0.019

0.018

0.017

0.016

0.015

0.014

0.013

0.012

0.011

0.01

0.009

0.008

0.007

0.006

0.005

0.004

0.003

0.002

0.001

0

Type III 24-hr

10-yr Storm Event Rainfall=4.60"

Runoff Area=5,400 sf

Runoff Volume=163 cf

Runoff Depth=0.36"

Tc=5.0 min

CN=46

0.02 cfs
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Summary for Link DP1: Existing Subdivision

Inflow Area = 3,750 sf, 48.00% Impervious,  Inflow Depth = 1.53"    for  10-yr Storm Event event
Inflow = 0.15 cfs @ 12.08 hrs,  Volume= 478 cf
Primary = 0.15 cfs @ 12.08 hrs,  Volume= 478 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.01 hrs

Link DP1: Existing Subdivision

Inflow
Primary

Hydrograph

Time  (hours)
3635343332313029282726252423222120191817161514131211109876543210
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w
  

(c
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)

0.17

0.16

0.15

0.14

0.13

0.12

0.11

0.1

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0

Inflow Area=3,750 sf
0.15 cfs

0.15 cfs














































































































































































